Background and objective: To assess clinical outcomes after foreign body ingestion and food impaction; to identify predictors of foreign body presence at the time of endoscopy. Methods: A prospective study including consecutive adult patients with foreign body ingestion or suspected food impaction between May 2014 and August 2016. Results: In total, 521 patients were included, 320 with foreign body ingestion and 201 with suspected food impaction. Food impaction patients were significantly older and more frequently had a history of oesophageal disease. The foreign body was encountered in the upper digestive tract in 43% of the patients with foreign body ingestion, and food impaction was confirmed in 87%. Older age (odds ratio (OR) year 1.04, 95% confidence interval (CI) 1.02-1.06) and early presentation (OR first six hours 4.41, 95% CI 2.24-8.66) were independent predictors of foreign body presence, while a history of psychiatric disease was an independent predictor of food impaction (OR 6.69, 95% CI 1.66-26.9). Successful endoscopic treatment was achieved in more than 90% of the cases, with adverse events occurring in fewer than 5%. Foreign body forceps was the preferred device in foreign body ingestion, while retrieval basket and mobilisation were preferred in food impaction. The need to use more than one instrument was significantly higher in food impaction. Conclusion: Foreign bodies are encountered at endoscopy in almost half of the cases. Older age and earlier presentation are independent predictors of its presence. Given the high proportion of patients with foreign body at endoscopy and the low risk of complications, endoscopic evaluation is probably justified in the majority of cases.
1. Summarise the established knowledge on this subject.
. Foreign body ingestion and food impaction are one of the most frequent emergencies in gastroenterology/flexible endoscopy. . Most studies are retrospective and evaluate foreign body ingestion and food impaction together, although they are different entities. . Older studies suggest that the majority (80-90%) of the foreign bodies spontaneously pass the gastrointestinal tract, with a minimal risk of complications. . There are no studies evaluating predictors of foreign body presence at endoscopy. 2. What are the significant and/or new findings of this study?
. In almost half of the patients with foreign body ingestion, a foreign body is found at endoscopy.
Introduction
Foreign body ingestion (FBI) and food impaction (FI) are frequent emergencies that can result in significant morbidity and even mortality if not treated promptly and adequately. Although FBI and FI are frequent emergencies, studies evaluating treatment strategies and their outcomes are scarce and the majority is retrospective. [1] [2] [3] [4] Indeed, the need to perform radiological exams before endoscopy, the endoscopic methods used to retrieve the foreign body or FI and the postendoscopy attitude are generally decided on a case by case basis, based on the type, size, shape of the foreign body and also on physical examination and symptoms or signs of complications. [5] [6] [7] [8] [9] [10] This contributes to significant heterogeneity in attitudes and also in their reporting, with some studies reporting FBI and FI therapeutics and outcomes together although they are different entities. [1] [2] [3] Endoscopy is the mainstay of diagnosis and treatment of FBI and FI, although some controversies exist concerning the indications and the best timing for its execution. Indeed, recent European guidelines report that although 10-20% of ingested foreign bodies require endoscopic removal, 80-90% of them spontaneously pass the gastrointestinal tract, 7 and thus a significant proportion would not benefit from endoscopy. This estimate of 80% is based on old studies performed before the era of flexible endoscopy and when conservative treatment was the preferred management. 11, 12 In addition, most of the recent studies on this topic include only patients with confirmed foreign body presence at endoscopy, 13 and so the proportion of patients with FBI in whom the foreign body will be encountered at endoscopy is not precisely known. Thus it is important to assess the proportion of patients with FBI in which the foreign body is encountered at endoscopy and also to identify predictors for its presence, because it can identify patients with a higher probability of actually having a foreign body in the upper digestive tract, and it can modify the threshold to perform endoscopy.
The main aims of this study were: (a) to evaluate the proportion of patients with foreign body or FI in the upper digestive tract; (b) to identify predictors of foreign body and FI presence; (c) to assess therapeutic strategies and outcomes in FBI and FI.
Methods

Selection of participants
This was a prospective cohort study including consecutive adult patients with FBI or suspected FI referred to the gastroenterology department of Centro Hospitalar do Porto between May 2014 and August 2016. Centro Hospitalar do Porto is a tertiary referral centre with a 24-hour gastroenterology emergency service. At night and on weekends, the gastroenterology department of Centro Hospitalar do Porto receives patients from other hospitals in the northern region of Portugal with gastrointestinal emergencies. Consecutive adult patients with suspected FBI or FI referred to the gastroenterology department were included in the study. No exclusion criteria were defined and all patients were included in the analysis.
Data collection included demographic and clinical variables that were registered on a predefined paper form. Clinical data included the presence of symptoms (no symptoms, dysphagia, foreign body perception, pain), history of oesophageal disease (stenosis, rings, eosinophilic oesophagitis) or psychiatric conditions (schizophrenia, dementia, major depression), previous episodes of FBI/FI, time from ingestion to presentation to the emergency department and the use of medical therapy such as glucagon. Endoscopies were performed by gastroenterology specialists and dedicated endoscopy nurses, without sedation unless there was intolerance to the procedure, in which case deep sedation with propofol was administered by an anaesthesiologist. Endoscopy findings were recorded and included the presence or absence of FBI/FI, the accessories used in endoscopic treatment, oesophageal diseases, complications and the need to use sedation. The decision to perform oesophageal biopsies in the case of FI was left at the discretion of the performing endoscopist. Patients were followed until discharge from the hospital; clinical records were also reviewed to assess if there were late adverse events/re-admissions after discharge.
Statistical analysis
Descriptive statistics included mean and standard deviation or median and interquartile range for quantitative variables and proportions for categorical variables. Continuous variables were compared with independent samples t-test or Mann-Whitney U test. Proportions were compared with chi-square test or Fisher's exact test as adequate. Logistic regression was performed to identify significant predictors of foreign body and FI presence on endoscopy; variables entered in the logistic model (stepwise method) were age, sex and variables with P < 0.20 in univariable analysis. Adjusted odds ratios (ORs) along with 95% confidence intervals (CIs) are reported. Significance level was defined as P < 0.05 for all comparisons. Statistical analysis was performed using IBM SPSS version 22 (Armonk, NY, USA).
Results
In total, 521 patients were included (320 with FBI and 201 with suspected FI). Clinical and demographic variables are shown in Table 1 . Patients with FI were significantly older (60 vs. 54 years), more frequently men (60% vs. 48%), and more frequently reported osophageal disease and previous episodes (Table 1 ). In the FI group, the most common oesophageal diseases were benign strictures (peptic, radiogenic or caustic; n ¼ 26), Schatzki rings (n ¼ 12) and malignant strictures (n ¼ 8); only two patients had eosinophilic oesophagitis. Oesophageal disease was less prevalent in the FBI group and the most common aetiology was Schatzki rings (n ¼ 4). The prevalence of psychiatric disorders was similar between the groups, with schizophrenia being the most frequent diagnosis in the FBI group while dementia was the most frequent in the FI group. Regarding symptoms, FI patients were more frequently symptomatic (91.5%), while in the FBI group 15.0% were asymptomatic. Foreign body perception and pain were significantly more frequent in the FBI group, while dysphagia was the predominant symptom in FI. Before endoscopy, otorhinolaryngology observation was performed in 67% of the patients with FBI, while radiology exams were performed in a minority of these patients (18.1%). Otorhinolaryngology observation and radiological exams were less frequent in the FI group (25% and 7%, respectively). The patients in the FI group submitted to radiological exams (chest X-ray in all cases) were patients with meat bolus impaction in whom there was uncertainty if the food bolus had a bone component. Deep sedation was needed in 5.0% of the cases of FI and in 6.0% of FBI patients.
Foreign body ingestion
Of the 320 patients with FBI, a foreign body was found in the upper digestive tract in 138 (43.1%). Medical treatment such as glucagon was not prescribed to any patient. Older age, previous episodes and early presentation to the emergency department were found as independent predictors of foreign body presence (Table 2) . Gender, history of oesophageal disease and psychiatric disorder were not associated with foreign body presence, and neither was the presence of symptoms (rather than history of FBI alone). Foreign body perception was the most frequent symptom in patients with FBI (64.4%, Table 1 ), and its presence was similar in patients with and without confirmed FBI at endoscopy (Table 2) . On the other hand, dysphagia and pain were significantly associated with foreign body presence at endoscopy (Table 2) . Early presentation to the emergency department was also associated with foreign body presence. Indeed, patients without foreign body at endoscopy had a higher median time to presentation (Table 2) , and the proportion of patients with foreign body at endoscopy decreased as the time to presentation increased (Figure 1 ). The majority of the foreign bodies were found in the oesophagus (80.4%, the majority in the upper third) and only one was found in the duodenum.
The most frequent foreign bodies encountered were meat and fish bones (54% and 39%, respectively). The type of foreign body was not significantly associated with its presence on endoscopy, although there was a trend to higher detection in the case of meat bones (53.6% vs. 39.1% in fish bones, P ¼ 0.124). The foreign body was retrieved successfully in 92.8%, with foreign body forceps being the preferred instrument for removal (used in 64% of the cases). More than one instrument was used in 7.8% of the cases, while mobilisation alone was used in some cases of small bones encountered in the oesophagus. Protector hood or overtube were used in three cases.
The majority of the patients with non-successful endoscopic removal of the foreign body were referred for rigid oesophagoscopy performed by otorhinolaryngology (n ¼ 6), three patients had a repeat endoscopy with successful removal and one patient with several metallic objects in the stomach not amenable to endoscopic removal was referred for surgery. Overall, major adverse events occurred in four patients of those with confirmed foreign body (2.9%) -one perforation closed endoscopically, two deep oesophageal lacerations closed endoscopically and one significant haemorrhage controlled with endoscopic therapy. In addition, there were eight patients with oesophageal lacerations in the locality where the foreign body was impacted that did not require endoscopic closure but led to a short admission for surveillance. In patients without FBI at endoscopy, no adverse events occurred.
Food impaction
The majority (86.6%) of the patients with clinical suspicion of FI had the diagnosis confirmed at endoscopy (Table 3) . Patients with confirmed FI were significantly older and more frequently had psychiatric disorders. However, on multivariable analysis the only independent predictor of FI presence was psychiatric disease (dementia in most cases). Previous episodes, history of oesophageal disease, the presence of symptoms and time to emergency department presentation were not different in patients with and without FI. Dysphagia (70.6%) and foreign body perception (45.3%) were the most frequent symptoms overall, and these were the symptoms associated with confirmed FI diagnosis. Pain was not significantly different in patients with and without confirmed FI. Nearly half of the cases of FI occurred in the lower oesophagus (Table 4) , and oesophageal rings or benign strictures were found in 22.4% and 19.9% of the entire FBI cohort, respectively. FI was removed in 97.1% of the cases, with retrieval basket being the preferred instrument for removal (used in 54% of cases). Simple mobilisation of the food bolus through the stomach with gentle pushing or air insufflation was the approach in 28.2%. The need to use more than one instrument was significantly higher than in FBI (22.5% in FI vs. 7.8% in FBI, P < 0.001).
Patients with non-successful endoscopic resolution of the FI were referred for rigid oesophagoscopy. Adverse events occurred in eight patients with confirmed FI (4.6%), all related to oesophageal ulceration around the food bolus and not caused by endoscopic removal -one frank perforation was found that was closed endoscopically in a patient with prolonged FI (>72 hours); two haemorrhages and five deep oesophageal lacerations were treated conservatively but required short inpatient surveillance. There were no adverse events in patients with suspected FI submitted to endoscopy but in whom FI was not confirmed at endoscopy. There were no re-admissions after hospital discharge.
Discussion
FBI and FI are one of the most frequent emergencies in gastroenterology, yet studies on this topic are scarce and the majority is retrospective.
In this prospective study conducted in a tertiary gastroenterology centre, we found that in almost half of the patients with FBI submitted to endoscopy the foreign body was encountered in the upper digestive tract, and was retrieved successfully without complications in more than 90% of the patients. Older age and earlier presentation to the emergency department were independent predictors of foreign body presence. Indeed, older patients may have impaired oesophageal motility and foreign bodies may have a lower probability of spontaneously dislodging from the oesophagus. Earlier presentation as a predictor for foreign body presence can be related to greater symptom severity in patients who present earlier. However, this hypothesis could not be tested in this study because only symptom presence was assessed rather than symptom severity. Concerning suspected FI, approximately 86% had their clinical diagnosis confirmed at endoscopy, the majority was successfully solved endoscopically. The only independent predictor of FI presence was psychiatric disease (mostly dementia). Successful removal of foreign body and FI occurred in over 90% of the cases, and complications occurred in approximately 5%. Deep sedation was needed in only 5% of the cases.
Although we acknowledge that this study design does not allow conclusions about the natural history of FBI, we found that in almost 50% of the patients a foreign body is found at endoscopy in a real-life setting. Our findings contrast with older studies (performed more than 50 years ago), which report that up to 80-90% of the foreign bodies spontaneously pass through the gastrointestinal tract, with complications occurring in a minority. 11, 12 Our rate can be slightly overestimated because the patients included were referred for gastroenterology evaluation; it is possible that some patients with FBI and no alarm symptoms or signs could have been discharged without gastroenterology consultation, although this is unlikely due to the organisation of the emergency department in our centre, in which gastroenterology consultation is the norm in both FBI and FI.
Based on older reports, the European Society of Gastrointestinal Endoscopy (ESGE) guidelines recommend that asymptomatic patients with ingestion of blunt and small objects (except batteries and magnets) can avoid endoscopy. 7 However, in a high proportion of cases patients are not sure if the object (e.g. bone, dentary prosthesis component) is blunt or sharp, and the majority of patients present with some kind of symptom. In addition, the potential adverse events of FBI and FI are severe, and endoscopic evaluation and therapy have high rates of success with a good safety profile. This, together with our finding of more than 50% of foreign bodies in the upper digestive tract, suggests that endoscopy is beneficial in the majority of patients with FBI because it can remove the foreign body, prevent complications (namely late complications such as fistulisation and abscess) and can also have a reassuring effect. Although pharmacological treatment was not used in any patient in this study (in accordance with ESGE guidelines 7 and also supported by a recent multicentre study that showed no benefit of glucagon therapy), 14 our results further support endoscopy as the first line approach.
Thus we consider that the threshold to perform endoscopy should be low because it can prevent those poor outcomes. However, based on our findings, young asymptomatic patients who present over 12 hours after FBI have a lower probability of foreign body in the upper digestive tract; these patients can possibly avoid endoscopy and clinical surveillance may be an option in these cases.
Our finding of a low complication risk also contrasts with a recent study that found complications in half of the patients. 13 That study included minor haematomas and ulcerations as complications, which justify the higher complication rate. However, we consider that minor endoscopic findings should not be reported as complications because they will not alter management in the majority of cases, as also suggested by the American Society of Gastrointestinal Endoscopy (ASGE). 15 Lower adverse event rates were also found in some other retrospective studies that reported their occurrence in less than 10%. 1 Regarding treatment strategies, foreign body forceps was the preferred instrument in FBI while retrieval basket was preferred in FI, although mobilisation alone was sufficient in a quarter of cases. We also found that in FI the use of more than one instrument is more likely, suggesting that the whole array of endoscopic instruments should be promptly available if FI is suspected. This suggests that the majority of cases of FBI can be removed with foreign body forceps and the majority of FI with retrieval baskets, although the decision between the different types of instruments should be taken on a case by case basis.
This study has some limitations. Despite the prospective design, some data concerning time to presentation to the emergency department were missing. In addition, we only assessed the presence of symptoms and not their severity, which can also be associated with foreign body presence. The decision to perform biopsies in patients with FI without an obvious reason was left at the discretion of the endoscopist, and so the real prevalence of eosinophilic oesophagitis could not be assessed. Finally, as adverse events were rare, our study is underpowered to identify risk factors for complications and this deserves further clarification in larger prospective studies.
In conclusion, foreign bodies are encountered during upper digestive endoscopy in almost 50% of the patients who present to the emergency department after FBI, and they can be treated successfully and safely in more than 90% of cases. Older age and early presentation are independent predictors for their presence in the upper digestive tract and should lower the threshold to perform endoscopy.
